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The measurement model 
The reviewers rated preventability on a 0-100 scale representing the probability of survival had care been 
optimal.  Their ratings were highly skewed toward higher ratings of preventability, but normalized by a 
log odds transformation suggesting that the reviewers estimated odds of survival on a multiplicative scale.  
We constructed a hierarchical model for the log odds of survival that can be represented mathematically 
as follows: 

Yij = β0 + ui + eIj 

 

with ui ~ iid N(0,τ00)  and eij~ iid N(0,σ 2) 
 

where: 
 
Yij = the logodds of estimated survival with optimal care of the ith  patient by the  jth physician 
reviewer 
 
β0 = grand mean of Y (the log-odds of survival) 
 
ui = patient true log odds survival as deviations around the grand mean 
 
eij = variation across the reviews within patient  
 
τ00 and σ 2 are the variation in between-patient and between-review differences respectively 
where the 
     differences are independent and identically distributed (iid) 

 
In the hierarchical model three parameters were estimated, the constant β0, τ00, and σ 2. A test for 
reviewer effect in a cross-classified hierarchical model did not show a significant reviewer effect.  (See 
also Hofer et al for further details of these regression models examining the reliability of physician 
review.)2 

 
Estimating the effect of unreliability and rating skew 
It is well known that simply exponentiating log transformed model estimators (E(ln(Y))) will lead to a 
biased posterior estimate of Y [E(Y)]. Therefore the posterior or shrunken means for each patient or ui’s 
were calculated1-3 and in a Monte-Carlo simulation 100 Yij’s per patient were generated by drawing from 
the estimated distributions of β0  and eij keeping the ui’s fixed by patient.  The Yij’s were then back 
transformed to the 0-100 probability scale by the inverse of the log-odds transformation. (This is an 
alternative method to the “smear” estimate4 and this type of post-model-estimation simulation technique 
is described accessibly in King et al for more complex models.)1  This allows us to examine the effect of 
using 100 reviews per patient, based on the measurement characteristics of implicit physician review, to 
estimate preventability and to take either the mean or the median of a simulated 100 reviewers. 
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